A juvenile female raccoon was one of 45 raccoons transported from Ohio for experiments concerning the development of an oral wildlife rabies recombinant vaccine for wildlife. 3, 5 Upon arrival in Philadelphia, Pennsylvania, all animals appeared normal. Two days later, 1 raccoon exhibited neurologic signs. It was unsteady on its feet, had difficulty in maintaining its balance, and its head was constantly turned to the left. Over the next 4 days, the severity of illness became progressively worse. On day 7, it was anorectic, had a mucopurulent nasal and serous ocular discharge, and was moribund. The animal was euthanized and necropsied.
The carcass was dehydrated, the mucous membranes were pale, the lungs were consolidated, and the gastrointestinal tract was empty. A few tapeworms were seen in the intestines.
For diagnosis of rabies, samples of proximal cervical spinal cord and salivary gland were collected for virus isolation, and serum was used for the rabies fluorescent antibody test. 3 The whole brain and representative tissue samples of other organs were fixed in 10% neutral buffered formalin for histologic evaluation.
The fixed brain was cut into 5-mm-wide coronal sections. None of these sections revealed any gross lesions. However, when the sections were examined under ultraviolet light, several had randomly distributed 1-4-mm diameter foci of fluorescence in both the cerebral hemispheres. Some of these sections were stained with hematoxylin and eosin (HE) for histologic examination, and others were used for transmission electron microscopy.
Histologically, within the cerebrum there were multifocal and coalescing areas of necrotizing pyogranulomatous encephalitis (Figs. l-3). These areas were characterized by infiltrates of neutrophils and foamy macrophages with fewer numbers of multinucleated giant cells, eosinophils, lymphocytes, and plasma cells. The neuropil, especially adjacent to the malacic foci, had marked perivascular cuffs consisting mostly of eosinophils. The cortical inflammatory reaction extended into the overlying meninges where the infiltrate was comprised predominantly of eosinophils and mononuclear cells. Multifocal eosinophilic meningitis was also seen in the cerebellum and brain stem where the necrosis was not present.
Within the malacic foci in the cerebrum, numerous developing stages of a protozoa were seen in the cytoplasm of macrophages, neurons, and multinucleated giant cells (Figs. 2, 3). The parasite divided by schizogony, a process of multiple nuclear division preceding cytoplasmic division. Uninucleate schizonts, with a darkly staining lobed nucleus, resembled pyknotic host cells ( Fig. 3 ). Some multinucleated schizonts contained more than 20 nuclei. In some mature schizonts, merozoites were arranged in a rosette around a residual body (Fig. 3 ). Individual merozoites (4-5 × 1 µm) were also seen in mononuclear cells located within meningeal blood vessels. Organisms were located in the host cell cytoplasm without a parasitophorous vacuole. Individual merozoites had no rhoptries (Fig. 4) . No organisms were found in other organs. The organism stained with anti-Sarcocystis cruzi a but not with anti-N. caninum and anti-T. gondii sera prepared in rabbits using an avidin-biotin complex immunohistochemical test. 4 Reagents and sera used for T. gondii and N. caninum have been described. 4, 5 The T. gondii antibody titer in the raccoon's serum was 10 in the agglutination test using formalinized antigen. 2 The epithelial cells of many organs (salivary, pancreatic and bile ducts and stomach) had variable numbers of eosin- ophilic cytoplasmic and sometimes intranuclear inclusions characteristic of canine distemper infection. No viral inclusions were seen in the brain and lungs. However, in lung there was moderately severe patchy interstitial alveolar thickening.
Other incidental findings included moderate numbers of Sarcocystis in striated muscles (heart, tongue, diaphragm, esophagus, masseter, and extraorbital muscles), a few Capillaria sp. in the mucosa of the esophagus and urinary bladder, large numbers of Cryptosporidium sp. in the intestines, and a few unidentified helminthic eosinophilic granulomas in the lung and mesenteric lymph nodes. The eosinophilic meningitis observed in the present case appears to be an incidental finding 3 not related to the protozoa1 infection.
Based on these findings, the primary disease in the raccoon was distemper. The neurologic signs were attributed to the extensive multifocal lesions produced by the unidentified protozoa. Based on morphologic and antigenic differences, the organism was neither T. gondii nor N. caninum. Both N. caninum and T. gondii divide into two progeny by endodyogeny, whereas the present organism divided into numerous progeny by schizogony. The low T. gondii antibody titer (10) in the raccoon serum is considered nondiagnostic in the agglutination test. The organism causing encephalitis in the raccoon is morphologically similar to the organism associated with equine protozoa1 myeloencephalitis (EPM). The organism in the raccoon and that causing EPM resemble Sarcocystis in structure, react with Sarcocystis immunologically, are located free in the host cell cytoplasm, divide by schizogony, have no rhoptries, multiply in neurons, and cause malacia of the central nervous system.
